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ABSTRACT 



A network state management system and method in a mobile 
radio communication system capable of preventing the 
inconsistency of the state information between a plurality of 
networks, routing defect, abnormal load share function, etc. 
According to the network state management method, a test 
packet is transmitted to a remote network through normal 
trunk links at predetermined intervals, and the trunk, which 
is identified as an abnormal trunk utilizing information 
included in the transmitted test packet, is compulsorily 
transmitted to an abnormal state. Thereafter, it is identified 
again whether the trunk link once transmitted and classified 
into the abnormal trunk link is in the normal or abnormal 
state through a separate test process, and if the trunk link is 
identified to be abnormal, it is managed as the normal trunk 
link. The network management state is renewed whenever 
the test packet for the trunks is transmitted. 

24 Claims, 3 Drawing Sheets 
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SYSTEM AND METHOD OF MANAGING 
NETWORK STATE IN MOBILE RADIO 
COMMUNICATION SYSTEM 

BACKGROUND OF THE INVENTION 5 

1, Field of the Invention 

The present invention relates to a system and method of 
managing a network state in a mobile radio communication 
system. In particular, the present invention relates to a 
network state management system and a network state 
management method utilizing the system which can com- 
patibly manage the state of a network in which base station 
controllers and base station transceiver subsystems are 
Unked through a plurality of trunks in a code division j5 
multiple access (CDMA) communication system and a 
personal communication service (PCS) system. 

2. Description of the Related Art 

Generally, if a certain mobile unit subscriber selects a 
terminating telephone number and transmits a call signal 
thereto in a mobile radio communication system, the corre- 
sponding base station receives a radio frequency signal 
transmitted from the originating mobile unit, and calls the 
terminating mobile unit through a calling channel. At this 
time, if the terminating mobile unit responds, a speech ^ 
channel is provided between the two mobile units to achieve 
call communications. Here, respective base stations repeat 
the radio communications attempted by a plurality of mobile 
units located in a predetermined service area. A plurality of 
base station controllers are provided in a mobile radio 
communication system, and each base station controller 
controls a plurality of base stations. 

However, in case of performing the call communications 
utilizing the currently defined communication protocol, a 
mobile unit may fail to receive a communication control "^^ 
signal transmitted from a base station in a special condition, 
or the base station may fail to receive the communication 
control signal transmitted from the mobile unit to the base 
station in a special condition, resulting in that the call 
communications between the terminating and originating 
mobile units may not be performed. 

In order to manage such system troubles, a mobile radio 
communication system is provide with a network state 
management device. A typical network state management 
device detects the state of the network in which respective 
base station controllers or base stations under the control of 
a base station manager are linked other base stations or base 
station controllers through a plurality of trunks, outputs the 
resultant signal to a display device, and outputs an audio 
alarm to a loudspeaker. 

FIG. 1 illustrates a network state management device for 
managing the trunk link state of the network between a 
typical base station controller and base station used in a 
mobile radio communication system. 55 

Referring to FIG. 1, a certain base station controller 104 
in a mobile radio communication-system is connected to a 
base station 100 through two trunk transmission devices 101 
and 102, and a plurality of trunk lines are connected between 
the two trunk transmission devices 101 and 102. Here, the 60 
base station controller 104 is provided with a state manage- 
ment processing section 104fl, and detects whether the link 
state of the trunks Tl and T2 of the corresponding network 
is in a normal state or in an abnormal state utilizing 
information sensed by the trunk transmission device 102 by 65 
hardware. Specifically, as shown in FIG. 1, the trunk trans- 
mission device 102 provides the trunk state information 
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105a, which is obtained by sensing the link state of the 
trunks Tl and T2 by hardware, to the state management 
processing section 104a in the base station controller 104 
through a separate control line. 

Meanwhile, the base station 100 is also provided with a 
state management processing section lOOfl, and detects 
whether the link state of the trunks Tl and T2 of the 
corresponding network is in a normal state or in an abnormal 
state utilizing information sensed by the trunk transmission 
device 101 by hardware. SpedficaUy, as shown in FIG. 1, 
the trunk transmission device 101 provides the trunk state 
information IQSb, which is obtained by sensing the Hnk state 
of the trunks Tl and T2 by hardware, to the state manage- 
ment processing section 100a in the base station 100 through 
a separate control line. 

Accordingly, whether a normal routing of the call from 
the region between the base station controller 104 and the 
base station 100 to the remote network is possible or not is 
determined in accordance with the link state information of 
the corresponding links Tl and T2 sensed by hardware by 
the state management processing section 100a of the base 
station 100 and the state management processing section 
104a of the base station controller 104 as shown in FIG. 1. 

Also, even in case that a normal routing of the call is 
performed from the region between the base station con- 
troller 104 and the base station 100 to the remote network, 
the load share with respect to the links Tl and T2 should be 
done. At this time, the normally operable links are identified 
in accordance with the link state information of the corre- 
sponding links Tl and T2 sensed by hardware by the state 
management processing section 100a of the base station 100 
and the state management processing section 104a of the 
base station controller 104, and then the normal load share 
is performed based on the identified result. 

However, the conventional network state management 
device as described above only depends on the state infor- 
mation of the same trunk links Tl and T2 connected to the 
base station controller 104 and the base station 100 which is 
separately sensed through the respective trunk transmission 
devices 101 and 102 connected to the base station controller 
104 and the base station 100. Accordingly, the base station 
controller 104 or the base station 100 determines whether to 
perform the routing only using the state information of the 
trunk links Tl and T2 provided thereto by hardware. As a 
result, if the state information of the trunk links Tl and T2 
currently provided to the base station controller 104 is not 
consistent with that provided to the base station 100, serious 
problems may occur in routing or load share. 

For example, we assume that two trunk links Tl and T2 
exist between the base station controller 104 and the base 
station 100 via the trunk transmission devices 101 and 102 
as shown in FIG. 1, the base station controller 104 identifies 
Tl and T2 as normal trunks based on the information 
provided by hardware, and the base station 100 identifies T2 
only as a normal trunk based on the information provided by 
hardware. In this case, the base station controller 104 and the 
base station 100 cannot mutually perform normal data 
transmission and reception utilizing the trunks Tl and T2. In 
other words, the base station controller 104 identifies both 
Tl and T2 as the normal trunks and thus attempts to perform 
the load share with respect to the trunks Tl and T2, but the 
base station 100 attempts to perform the load share with 
respect to the trunk Tl only, resulting in that the normal data 
transmission and reception cannot be achieved through the 
two trunks. 

As a result, in case of managing the link state of the trunks 
Tl and T2 using the conventional network state manage - 
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ment device in a mobile radio communication system, FIG. 3 is a block diagram schematically illustrating the 

connection of the call for calling the terminating mobile unit construction of the network state management system 

may fail, or the call communications between the originating according to another embodiment of the present invention, 

and terminating mobile units in use may be cut off, thereby FIG. 4 is an algorithm diagram illustrating the network 

deteriorating the speech quality of the whole mobile radio S state management method according to the present inven- 

communication system. tion. 

FIG. 5 is a view illustrating the structure of a test packet 
used in testing the network state according to the network 

Accordingly, the present invention is directed to a system state management method of the present invention, 

and method of managing the network slate in a mobile radio ncTAir en nP<;rniPTmM nv trp 

communication system that substantially obviates one or PRFFFRRFn FMR^ 

more of the problems due to limitations and disadvantages PREFERRED EMBODIMEN 1^ 

of the related art. Reference will now be made in detail to the preferred 

An object of the present invention is to provide a system embodiments of the present invention, examples of which 

and method of managing the network slate in a mobile radio are illustrated in the accompanying drawings, 

communication system whereby two processors can mutu- FIG. 2 is a block diagram schematically illustrating the 

ally exchange the state information of bidirectional trunk construction of the network state management system 

links by an on-line processing for the compatible manage- according to an embodiment of the present invention. Refer- 

ment of the network state. ring to FIG. 2, the network state management system 

Additional features and advantages of the invention will according to the present invention includes a base station 

be set forth in the description which follows, and in part will controller 104, a trunk transmission device 102 connected to 

be apparent from the description, or may be learned by the base station controller 104, a base station 100, a trunk 

practice of the invention. The objectives and other advan- transmission device 101 connected to the base station 100, 

tages of the invention will be realized and attained by the ,5 ^"'^ * plurality of trunks Tl and T2 connected between the 

structure particularly pointed out in the written description t^^^^ transmission devices 101 and 102. The respective 

and claims thereof as well as the appended drawings. trunk transmission devices 101 and 102 sense the link state 

„ , . J J * A • A of the trunks Tl and T2, and mutually exchange the link 

To achieve these and other advantages and m accordance .^-r c ,u «• * i ^ a -r^ * 

^ state information of the respective trunks Tl and T2 at 



with the purpose of the present invention, as embodied and 



wiiu tiiv. i/uiyucv viiv i^ivowi.. ii.,vwtxv.xi, «^ vx^ai^^w^w^ oredetermined intervals 

broadly described, the network state management system in 30 ' . . ^ 

a mobile radio communication system comprises a fli^t Also, state management processing sections 104fl and 

processor, a fii^t trunk transmission device connected to the l^®" P^^^^dcd m the base station controller 104 and the base 

first processor, a second processor, a second trunk transmis- station 100, respectively, perform the state transiUon m real 

sion device connected lo the second processor, and a plu- ^ime with respect to the link state information of the trunks 
rality of trunks connected between the first and second trunk 35 ^1 and T2, and identify whether the link state of the 

transmission devices, wherein the first and second trunk corresponding trunks is m a normal state or in an abnormal 

transmission devices sense and reconstruct link state infor- state to perform a necessary process, 

mation of the trunks so that the first and second processors Specifically, according to the network slate management 

can recognize the reconstructed link state information, and system according to one embodiment, the trunk transmission 
the first and second processors mutually exchange the recon- 40 «ievice 102 of the base station controller 104 reconstructs by 

structed Unk state information. software the link state information of the trunks Tl and T2, 

In another aspect of the present invention, there is pro- "^^^^ hardware, to produce a test packet 105c. 

vided a method of managing the network state in a mobile and periodically transmits this test packet 105c to the base 

radio communication system, comprising the steps of pro- station controller 104 or to the trunk transmission dev^^ 
viding a test packet at predetermined intervals and trans- 45 of the base station 100 On the other hand, the tmnk 

mitting the test packet mutually between at least two transinission device 101 of the base station 100 rec^ 

processors, and identifying a link state of trunks for con- ^ software the Imk state information of the trunks Tl and 

necting the processors utilizing the test packet. T^'J^'''^ n hardware to produce a test packet 

. , ,,,,,, . , 1054 and penodically transmits this test packet 105d to the 

It ^ to be understood that both the foregoing general ^^^^j^^ ^^^^ transmission device 102 of 

description and the following detailed description are exem- controUer 104. 

plary and explanatory and are intended to provide further ^^.^ ^^^^^ reconstructed by software 

explanation of the invenUon as claimed. ^^^^ ^^^^^ .^f^^^^i^^ ^^^^ ,„p^,ti^^ ,„„^ „ 

BRIEF DESCRIPTION OF THE DRAWINGS and T2, and are transmitted through the same nodes of the 

55 respective trunks Tl and T2. Specifically, as shown in FIG. 

The accompanying drawmgs, which are mcluded to pro- the test packets are transmitted to the state management 

vide a further understanding of the invention and are incor- processing sections 104a and lOOa of the base station 100 

porated in and constitute a part of this specification, illustrate ^^^^ gtation controller 104 through nodes N^-Nq and 

embodiments of the invention and together with the descrip- N.-l^,, of the trunk transmission devices 101 and 102, 

tion serve to explain the principles of the invention: respectively, and thus the inconsistency of the link state of 

In the drawings: the trunks Tl and T2 between the base station 100 and the 

FIG. 1 is a block diagram schematically illustrating the base station controller 104 can be prevented, 

construction of a conventional network state management if the inconsistency of the link state occurs in the regions 

device. of the respective trunks Tl and T2, the state of the trunk link 

FIG. 2 is a block diagram schematically illustrating the 65 Tl or T2 which is identified to be abnormal by either of the 

construction of the network state management system networks is transmitted lo the abnormal state by software for 

according to an embodiment of the present invention. the effective management of the networks, so that the 
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routing is not performed any niore through the abnormal 
trunk. Also, in case that any temporary defect of the trunk 
link n or T2 due to noise occurs, the corresponding link 
slate is transmitted to the abnormal stale so that no more 
routing is performed. The trunk link H or T2, whose state 
is transnaitted to the abnormal state, is then tested through a 
separate on-line testing process. If the trunk passes the test, 
its state is transmitted to the normal state again. As shown 
in FIG. 5, the test packet includes a header 201, normal link 
information 202, load share information 203, and cyclic 
redundancy check (CRC) information 204. 

The header 201 includes the destination address, source 
address, and packet control file of the corresponding packet. 

The normal link information 202 is the information on the 
normal link currently used, and is composed of 8 bytes. 
Here, each byte represents the maximum acceptable number 
of nodes of the trunks TI and T2 in a single trunk link 
matching device, and each bit represents the normal/ 
abnormal state of the corresponding node. For instance, if 
the bit value is "0", the node is in a normal state, while if the 
bit value is "1", the node is in an abnormal state. 

The load share information 203 is the information repre- 
senting the present state where the load of the trunks is 
shared to the respective base station 100 or to the base 
station controller 104. Specifically, it represents the number 
of trunks which are connected to the same base station 100 
or to the same base station controller 104 between the 
normal trunks Tl and T2 based on the normal link infor- 
mation 202. This load share information 203 is composed of 
128 bytes (i.e., 2 bytes for each base station or base station 
controller) so that it can represent the information about 64 
base stations or base station controllers. For instance, the 
first one byte allocated to each base station controller is for 
representing the state of the normal trunk connected to the 
corresponding base station controller. 

The cyclic redundancy check (CRC) information is the 
field information for securing no defect of the packet. 

FIG. 3 is a block diagram schematically illustrating the 
construction of the network state management system 
according to another embodiment of the present invention. 
Referring to FIG. 3, the network state management system 
according to another embodiment includes a base station 
controller 104, a trunk transmission device 102 connected to 
the base station controller 104, a base station 100, a trunk 
transmission device 101 connected to the base station 100, 
and a plurality of trunks Tl and T2 connected between the 
two trunk transmission devices 101 and 102. The respective 
trunk transmission devices 101 and 102 sense the link state 
of the trunks Tl and T2, and mutually exchange the link 
state information of the respective trunks Tl and T2. 

However, according to the network state management 
system according to another embodiment, the trunk trans- 
mission device 102 of the base station controller 104 recon- 
structs by software the fink state information of the trunks 
Tl and T2, which is sensed by hardware, to produce a test 
packet 105c, and periodically transmits this test packet 105c 
only to the trunk transmission device lOl of the base station 
100. On the other hand, the trunk transmission device 101 of 
the base station 100 reconstructs by software the link state 
information of the trunks Tl and T2, which is sensed by 
hardware, to produce a test packet lOSd, and periodically 
transmits this test packet lOSd only to the trunk transmission 
device 102 of the base station controller 104. 

Accordingly, as in the embodiment of FIG. 2, the incon- 
sistency of the fink state of the trunks Tl and T2 between the 
base station 100 and the base station controller 104 can be 
prevented. 



[9,257 Bl 

6 

FIG. 4 is an algorithm diagram illustrating the network 
state management method according to the present inven- 
tion. Referring to FIG. 4, according to the network state 
management method utilizing the network state manage- 

s menl system which includes a base station controller 104, a 
trrnik transmission device 102 connected to the base station 
controller 104, a base station 100, a trunk transmission 
device 101 connected to the base station 100, and a plurality 
of trunks Tl and T2 connected between the two trunk 

10 transmission devices 101 and 102, the base station controller 
104 or the base station 100 collects the link state information 
of the trunks Tl and T2 sensed by hardware, reconstructs by 
software the link state information to produce a test packet, 
and then periodically transmits this test packet to the remote 

15 network (step SI). 

Thereafter, the test packet provided from the trunk trans- 
mission device 102 of the base station controller 104 is 
periodically transmitted to the trunk transmission device 101 
of the base station 100 or to the base station controller 104 

^0 (step S2). Also, the test packet provided from the trunk 
transmission device 101 of the base station 100 is periodi- 
cally transmitted to the trunk transmission device 102 of the 
base station controller 104 or to the base station 100. 

Thereafter, the abnormal trunk links Tl and T2 produced 
due to various causes such as a fault in hardware, line defect, 
etc., are identified utilizing the link state information of the 
trunks Tl and T2 included in the test packet (step S3). If it 
is identified that any abnormal trunk exists, it is compulso- 
rily transmitted to the abnormal state (step S4). At this time, 

■'^ the link region of the abnormal link Tl or T2 is managed as 
the abnormal one so that the routing is not performed any 
more, while the temporary defect of the tmnk Tl or T2 due 
to noise and so on is also managed as the abnormal one so 
that the routing is not performed any more. Thereafter, it is 
identified again whether the trunk link, which was once 
transmitted and classified into the abnormal one, is in the 
normal or abnormal state through a separate test process 
(step S5). If the trunk link is identified to be normal by the 
test process, it is restored to the normal state (step S6). 

Since the network state management as described above 
is renewed whenever the test packet for the tmnk link is 
transmitted, and is processed in real time, the occurrence of 
the call cutoff and the routing defect can be suppressed at a 
minimum. 

45 

As a result, according to the present invention, the test 
packet, which is obtained by reconstructing by software the 
link state information of the trunks sensed by hardware, is 
mutually transmitted through the bidirectional trunk links, 
50 and thus the inconsistency of the trunk link state between the 
respective base stations and base station controllers can be 
prevented. 

Accordingly, in case of managing the trunk link state 
between the base station and the base station controller 

55 utilizing the network state management device in a mobile 
radio communication system according to the present 
invention, the connection failure of the call for calling- the 
terminating mobile unit or the cutoff of call communications 
between the originating and terminating mobile units in use 

60 can be prevented, thereby greatly improving the speech 
quality of the whole mobile radio communication system. 
While the present invention has been described and illus- 
trated with reference to the prefened embodiments thereof, 
it will be apparent to those skilled in the art that various 

65 modifications and variations can be made therein without 
departing from the spirit and scope of the invention. Thus, 
it is intended that the present invention covers the modifi- 
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cations and variations of this invention that come within the 
scope of the appended claims and their equivalents. 
What is claimed is: 

1. A network state management system in a mobile radio 
communication system, comprising: 

a first processor; 

a first trunk transmission device connected to the first 

processor; 
a second processor; 

a second trunk transmission device connected to the 
second processor; and 

a plurality of trunks connected between the first and 
second trunk transmission devices, wherein 

the first and second trunk transmission devices sense and 
reconstruct link state information of the trunks so that 
the first and second processors can recognize the recon- 
structed link state information, and the first and second 
processors mutually exchange the reconstructed link 
state information, 

the link state information indicates a normal status or an 
abnormal status of the respective trunks, 

each of the first and second processors evaluate the link 
slate information generated separately by the first and 
second trunk transmission devices and corresponding 
to a specific one of the plurality of tmnks, and 

both the first and second processors transition the specific 
trunk to an idle state, when the link state information 
generated by either one of the first and second trunk 
transmission devices and corresponding to the specific 
trunk indicates an abnormal status. 

2. The network state management system as claimed in 
claim 1, wherein the first and second processors are a base 
station controller and a base station, respectively, 

3. The network state management system as claimed in 
claim 1, wherein the link state information of the trunks is 
renewed at predetermined intervals. 

4. The network state management system as claimed in 
claim 1, wherein the first and second processors comprise a 
state management section for transitting the link state infor- 
mation of the trunks in real time. 

5. The network state management system as claimed in 
claim 1, wherein the link state information is transmitted as 
a test packet including a state management information on 
the respective tmnks. 

6. The network stale management system as claimed in 
claim 5, wherein the test packet is produced by reconstruct- 
ing by software the link slate information of the trunks 
sensed by hardware. 

7. The network state management system as claimed in 
claim 5, wherein the test packet is transmitted to the trunks 
through same nodes of the trunk transmission devices. 

8. The network state management system as claimed in 
claim 5, wherein the test packet includes a header, normal 
link information representing information on the normal 
trunks currently used, and load share information represent- 
ing a present state where a load of the tmnks is shared to the 
respective base station and base station controller. 

9 The network slate management system as claimed in 
claim 8, wherein the header includes a destination address, 
a source address, and a packet control file of the correspond- 
ing packet. 

10. The network state management system as claimed in 
claim 9, wherein the load share information comprises 
information about at least 64 base stations or base station 
controllers. 

11. The system of claim 1, wherein the first and second 
processors each separately test the specific trunk to deter- 
mine its operational status, after the specific trunk is idled. 
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12. The system of claim 11, wherein the first and second 
processors transition the specific trunk to an operationally 
available status, if both the first and second processors 
determine through their respective tests that the specific 
trunk is operational. 

13. A network stale management method in a mobile radio 
communication system, comprising: 

providing a test packet at predetermined intervals and 
transmitting the test packet mutually between at least 
two processors; 

identifying a link state of trunks for connecting the 
processors utilizing the test packet, so at least two 
processors can recognize the identified link slate, and at 
least two processors mutually exchange the identified 
link state, wherein the link state indicates a normal 
status or an abnormal status of the respective trunks; 

analyzing, with each of the at least two processors, the 
link state generated at separate points of a specific one 
of the trunks, and 

transitioning, with each of the at least two processors, the 
specific trunk to an idle state when the link slate 
generated at any point of the specific trunk indicates an 
abnormal status. 

14. The network state management method as claimed in 
claim 13, wherein the link state infonmation of the trunks 
transmitted from the first and second processors is transmit- 
ted in real time. 

15. The network stale management method as claimed in 
claim 13, wherein the test packet includes link state man- 
agement information on the respective trunks. 

16. The network state management method as claimed in 
claim 13, wherein the test packet is produced by reconstruct- 
ing by software the link state information of the trunks 
sensed by hardware. 

17. The network state management method as claimed in 
claim 13, wherein the test packet produced by a first trunk 
transmission device of the first processor is transmitted to 
the first processor and/or a second transmission device of the 
second processor, and the test packet produced by the second 
trunk transmission device of the second processor is trans- 
mitted to the second processor and/or the first transmission 
device of the first processor. 

18. The network state management method as claimed in 
claim 13, wherein the trunk identified as an abnormal trunk 
at the link state identifying step is transmitted to an abnormal 
state. 

19. The network slate management method as claimed in 
claim 18, wherein it is identified whether the trunk once 
transmitted and classified into the abnormal tmnk is in a 
normal or abnormal state through a separate test process. 

20. The network slate management method as claimed in 
claim 13, wherein the network management state obtained 
by the test packet providing step and the link state identi- 
fying step is renewed whenever the test packet for the trunks 
is transmitted. 

21. The method of claim 3, ftirther comprising testing the 
specific trunk, with each of the at least two processors, to 
determine its operational status, after the specific trunk is 
idled. 

22. The method of claim 21, further comprising restoring 
the specific trunk to an operationally available status, with 
each of the at least two processors, if the at least two 
processors determine through their respective tests that the 
specific trunk is operational. 

23. The method of claim 22, further comprising repeat- 
edly testing the specific trunk, with each of the at least two 
processors, until the specific trunk is restored to the opera- 
tionally available status. 
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24. The method of claim 13, further comprising: transitioning, with each of the at least two processors, the 

comparing, with each of the at least two processors, the specific trunk to an idle state when the separately 

link states generated at the separate points of the generated link states are inconsistent. 

specific trunk to identify an inconsistency between the 

separately generated link states; and ♦ * * + ♦ 
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